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Comments on Examiner's Statement of Reasons for Allowance 

The Examiner alleges that the present subject matter is directed to a 
method for identifying nucleotides at one or more base positions in a plurality of 
target nucleic acid molecules, that includes: 

a) synthesizing extension products of the target nucleic acid in the 
presence of chain terminating nucleotides and mass-matched nucleotides; 

b) determining the mass of each extension product; and 
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c) calculating a mass shift from a period for the mass of each 
extension product, whereby the nucleotides in the target nucleic acid molecules 
are identified by determining the nucleotide that corresponds to each mass shift. 

It is further alleged that Brennan (U.S. Patent 5,174,962) teaches a 
method that contains all of the above steps except that step a) does not include 
the element of "mass-matched nucleotides." The Examiner concludes that the 
present subject matter is novel and non-obvious because Brennan does not 
disclose, teach or suggest a step of synthesizing extension products of a target 
nucleic acid in which mass-matched nucleotides are used. 

First, Applicant notes that the method having steps a) through c) as 
described by the Examiner and set forth above constitutes only a portion of the 
allowed subject matter. The instant allowed claims are directed to the 
following, which includes a method as described by the Examiner: (1) methods 
for identifying the nucleotide at one or more base positions in a target nucleic 
acid molecule that includes steps of synthesizing extension products in the 
presence of mass-matched or pair-matched nucleotides, determining the mass of 
each extension product and calculating a mass shift from a period for the mass 
of each extension product; (2) methods for detecting target nucleic acid 
molecules by preparing a composition of pair-matched or mass-matched nucleic 
acid molecules from the target nucleic acid molecules and analyzing the 
composition by mass spectrometry; (3) methods for detecting target nucleic acid 
molecules or for detecting mutations in target nucleic acid molecules that 
include steps of extending primers annealed to the target nucleic acid molecules 
in the presence of mass-matched or pair-matched nucleotides and measuring the 
masses and/or mass shifts of the resulting extension products; and (4) method 
for detecting different nucleotide base compositions in a population of nucleic 
acids of identical length by incorporating one or more nucleotide analogs into 
the nucleic acids where the nucleotide analog(s) separates the masses of nucleic 
acids having different base compositions in a predetermined interval. 
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Further, Applicant respectfully submits that none of the above methods 
(1) through (4) are disclosed, taught or suggested by Brennan. The Examiner 
recites the novelty and non-obviousness of synthesizing extension products in 
the presence of mass-matched nucleotides as the sole basis for allowability of 
the instant claims over Brennan. To the contrary, Brennan does not disclose, 
teach or suggest any of the instant methods (1) through (4), including various 
steps of the methods such as synthesizing extension products in the presence 
of mass-matched or pair-matched nucleotides, determining masses of extension 
products, calculating mass shifts of extension products, or synthesizing nucleic 
acids in the presence of nucleotide analogs that are used to separate nucleic 
acids of identical lengths but different base compositions in a predetermined 
interval. 

Brennan is directed to a method for sequencing nucleic acids in which the 
terminal bases of extension products obtained by Sanger sequencing and chain 
termination of target nucleic acids are identified by a base-specific nuclide (e.g., 
32 S/ 33 S/3 4 S/ 36 S or 35 C|/ 37 C|/ 79 Br/8 i Br) whose combustion products [i.e., S0 2 , Cl 2 or 
Br 2 ) are detectable by mass spectrometry. As the Examiner has acknowledged, 
Brennan does not teach or suggest synthesizing extension products of target 
nucleic acids in the presence of mass-matched nucleotides. Applicant further 
wishes to point out that Brennan does not teach or suggest any method of 
identifying nucleotides at one or more base positions, sequencing, or detecting 
target nucleic acids and mutations that includes a step of synthesizing extension 
products in the presence of mass-matched or pair-matched nucleotides. As 
defined in the specification, "pair-matched nucleotides" refer to a nucleotide set 
in which the nucleotide analogs are selected such that the total mass of each 
base pair is identical (see, e.g., page 15, line 29 through page 16, line 26 of the 
specification). Brennan does not disclose, teach or suggest pair-matched 
nucleotides, nor any methods or steps therein of synthesizing extension 
products in the presence of such pair-matched nucleotides. 
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Furthermore, Brennan does not teach or suggest measuring masses of 
extension products (step b) as set forth above). Contrary to the Examiner's 
assertion, Brennan only teaches mass spectrometric measurement of 
combustion products of the terminal bases of extension products, not 
measurement of the entire masses of extension products. In addition, contrary 
to the Examiner's assertion, Brennan does not teach or suggest a step of 
calculating a mass shift from a period for the mass of each extension product, 
whereby the nucleotides in the target nucleic acid molecules are identified by 
determining the nucleotide that corresponds to each mass shift (i.e., step c) as 
set forth above). As disclosed in the specification, a mass shift is a deviation 
from a corresponding predetermined periodic reference mass, where the period 
is based on the mass of mass-matched or pair-matched nucleotides that are 
used in the step of synthesis of extension products in the instantly claimed 
methods (see, e.g., page 18, lines 25-28 of the specification). Thus, calculation 
of mass shift of an extension product involves measurement of the mass of an 
extension product relative to a periodic reference mass, which is based on the 
mass of a mass-matched or pair-matched nucleotide. Since Brennan does not 
teach or suggest any mass-matched or pair-matched nucleotides, Brennan can 
not possibly teach or suggest calculation of mass shifts as set forth in step c) 
above. 

Finally, Brennan does not disclose, teach or suggest any method of 
separating a population of nucleic acids of identical length and different base 
compositions, much less such method that includes a step of introducing 
nucleotide analogs into the nucleic acids where the analogs are selected to 
separate the population of nucleic acids according to a predetermined interval. 

Therefore, Applicant respectfully submits that not only does Brennan not 
teach or suggest a step of synthesis of extension products in the presence of 
mass-matched nucleotides as acknowledged by the Examiner, Brennan also does 
not teach or suggest any method of identifying nucleotides at one or more base 
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positions, sequencing, or detecting target nucleic acids or mutations by 
synthesizing extension products in the presence of mass-matched or pair- 
matched nucleotides, determining masses of extension products and calculating 
mass shifts of extension products. Further, Brennan does not teach or suggest 
any method of separating nucleic acids of identical length and different base 
composition, nor any step of synthesizing nucleic acids in the presence of 
nucleotide analogs that are selected to separate nucleic acids of identical 
lengths but different base compositions in a predetermined interval. 
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